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WHAT IS CLAIMED IS: 

1 . A driving apparatus, comprising: 

an output circuit to output a differential signal; 

a switch circuit coupled to the output circuit to control the phase of 
5 the differential signal; and 

a reference current control circuit to provide a control voltage to the 
output circuit such that the magnitude of the differential signal is 
determined based on the control voltage. 

2. The apparatus of claim 1, wherein the output circuit comprises a 
10 first transistor, a second transistor, a third transistor, and a fourth transistor, 

wherein the first transistor and the second transistor are coupled to a 
operational voltage source, and the third transistor and the fourth transistor 
are coupled to the ground. 

3. The driving apparatus of claim 2, wherein the first transistor and 
15 the second transistor are PMOS transistors, and the third transistor and the 

fourth transistor are NMOS transistors. 

4. The driving apparatus of claim 3, wherein the control voltage 
further includes a first control voltage for controlling the first transistor and 
the second transistor and a second control voltage for controlling the third 

20 transistor and the fourth transistor. 

5. The driving apparatus of claim 2, wherein the switch circuit is for 
selectively turning ON either the first and the fourth transistors or the 
second and the third transistors, wherein while the first and the fourth 
transistors are ON, the second and the third transistors are OFF, and while 
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the first and the fourth transistors are OFF, the second and the third 
transistors are ON. 

6. The driving apparatus of claim 5, wherein the switch circuit 
further comprises: 

5 a first switch to selectively provide a first control voltage signal to 

the first transistor; 

a second switch to selectively provide a second control voltage 
signal to the third transistor; 

a third switch to selectively provide the first control voltage signal 
10 to the second transistor; and 

a fourth switch to selectively provide the second control voltage 
signal to the fourth transistor; 

a fifth switch to selectively provide a third control voltage signal to 
the first transistor; 

15 a sixth switch to selectively provide a fourth control voltage signal 

to the third transistor; 

a seventh switch to selectively provide the third control voltage 
signal to the second transistor; and 

an eighth switch to selectively provide the fourth control voltage 
20 signal to the fourth transistor; 

wherein the first control voltage signal is for turning ON the first 
and the second transistors, and the second control voltage signal is for 
turning ON the third and the fourth transistors; 

wherein the third control voltage signal is for turning OFF the first 

9 



and the second transistors, and the fourth control voltage signal is for 
turning OFF the third and the fourth transistors. 

7. The driving apparatus of claim 6, wherein the driving apparatus 
further includes a switch control circuit to control the operation of the first, 

5 the second, the third, the fourth, the fifth, the sixth, the seventh, and the 
eighth switches. 

8. The driving apparatus of claim 6, wherein the first transistor and 
the second transistor are PMOS transistors, and the third transistor and the 
fourth transistor are NMOS transistors. 

10 9. The driving apparatus of claim 8, wherein the third control 

voltage signal is provided by the operational voltage source and the fourth 
control voltage signal is provided by the ground. 

10. The driving apparatus of claim 6, wherein the first control 
voltage signal and the second control voltage signal are provided by the 

15 reference current control circuit. 

11. The driving apparatus of claim 8, wherein while the second, the 
third, the fifth, and the eighth transistors are ON, the first, the fourth, the 
sixth, and the seventh transistors are OFF, and while the second, the third, 
the fifth, and the eighth transistors are OFF, the first, the fourth, the sixth, 

20 and the seventh transistors are ON. 

12. The driving apparatus of claim 6, wherein while at least one of 
the first, the second, the third, the fourth transistors is ON, it operates at a 
triode region. 

13. The driving apparatus of claim 1, wherein the driving apparatus 



is a low voltage differential signaling (LVDS) driving apparatus. 

14. The apparatus of claim 13, wherein the output circuit comprises 
a first transistor, a second transistor, a third transistor, and a fourth transistor, 
wherein the first transistor and the second transistor are coupled to a 

5 operational voltage source, and the third transistor and the fourth transistor 
are coupled to the ground. 

15. The driving apparatus of claim 14, wherein the first transistor 
and the second transistor are PMOS transistors, and the third transistor and 
the fourth transistor are NMOS transistors. 

10 16. The driving apparatus of claim 15, wherein the control voltage 

further includes a first control voltage for controlling the first transistor and 
the second transistor and a second control voltage for controlling the third 
transistor and the fourth transistor. 

17. The driving apparatus of claim 14, wherein the switch circuit is 

15 for selectively turning ON either the first and the fourth transistors or the 
second and the third transistors, wherein while the first and the fourth 
transistors are ON, the second and the third transistors are OFF, and while 
the first and the fourth transistors are OFF, the second and the third 
transistors are ON. 
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